Molecular and cytogenetic characterization of a t(1;10;21) translocation in the human papillary thyroid cancer cell line TPC-1 expressing the ret/H4 chimeric transcript.
Activation of the ret proto-oncogene by three different chromosomal rearrangements occurs in up to 25% of papillary thyroid carcinomas. We developed a rapid screening technique to detect ret rearrangements in human interphase and metaphase cells on the basis of multicolor fluorescence in situ hybridization (FISH) of locus-specific DNA probes. DNA from individual clones representing the respective ends of a yeast artificial chromosome (YAC) contig spanning the entire ret gene locus were labeled with either digoxigenin (visualized in red) or biotin (green) and hybridized to normal human lymphocytes and the papillary thyroid cancer cell line TPC-1 expressing the ret/H4 chimeric transcript. Further detailed analysis was performed with whole chromosome painting probes and locus-specific probes (YACs, P1s, DNA repeat probes) on tumor metaphase spreads. Hybridization of the YACs to unrearranged ret loci in normal human lymphocyte interphase nuclei showed two yellow domains because of probe overlap. Hybridization to TPC-1 interphase nuclei showed one yellow domain, and 1 red and 1 green domain separated by a large physical distance. Further analysis of metaphase spreads revealed a complex translocation t(1;10;21)(1pter > 1q31::21q22.1 > 21qter; 10q11.2 > 10pter::1q31 > 1qter; 21pter > 21q22.1;;10q21.2 > 10q11.2::10q21.2 > 10qter) and loss of the H4 gene locus on the nontranslocated chromosome 10. Break point spanning probes can reliably detect ret rearrangements in interphase nuclei. Locus-specific and whole chromosome painting probes can be used to further characterize complex rearrangements by fluorescence in situ hybridization to metaphase spreads. The papillary thyroid cancer cell line TPC-1 carries the paracentric inversion 10q, inv(10)(q11.2q21) and a complex t(1; 10; 21) translocation. Deletion of the H4 gene on the chromosome 10 not involved in the t(1; 10; 21) translocation suggests lack of normal H4 expression in the TPC-1 cell line. Further studies will have to address the role of the H4 gene product in tumor genesis and progression.